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(57) An electromagnetic shielding plate having high 
shielding effect is provided. 

The electromagnetic shielding plate 100 is fonmed 
of a conductive plate having elasticity and is provided 
on the edge thereof with a connecting strip 104 bent in 
such a manner that the tip thereof projects from the sur- 



face of the plate, and with a supporting portion 105. 
When the electromagnetic shielding plate 100 and the 
printed substrate 200 are connected, it is ensured that 
the ground pattern 201 of the printed board 200 and the 
connecting strip 104 are brought into contact with re- 
spect to each other, thereby a high shielding effect can 
be obtained. 
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Description 

TECHNICAL FIELD OF THE INVENTION 

[0001] The present Invention relates to an electro- 
magnetic shielding plate, an electromagnetic shielding 
structure, and an entertainment system having the elec- 
tromagnetic shielding structure. 

BACKGROUND ART 

[0002] In electronic equipment, there are cases where 
electromagnetic waves are generated resulting from ac- 
tions of internal equipment and are radiated out to the 
exterior of equipment. In recent years, it is strongly de- 
sired to minimize radiation of unnecessary electromag- 
netic wave in tenms of electronic equipment. Therefore, 
in electronic equipment, shielding is carried out in such 
a manner that the enclosure itself is shielded, or the de- 
vice mounted surface of the printed board is shielded by 
covering it with a box-shaped member formed of a met- 
al. 

[O0O3] For example, in case where the box-shaped 
member covers the device-mounted surface of the print- 
ed board, the structure will be as follows. As a first step, 
a ground pattern is printed on the circumferential portion 
on the printed board. On the other hand, an opening 
edge of the box-shaped member is tumed outwardly to 
fomn a contact surface, which Is then placed on the print- 
ed board. In this case, the box is located on the printed 
board so that the contact surface of the box comes into 
contact with the ground pattern mounted on the circum- 
ferential portion of the printed board. In this situation, 
the box-shaped member is secured on the printed board 
by screwing or some other means. 
[0004] In such a structure, electromagnetic radiation 
from the device-mounted surface to the exterior of the 
equipment may be restrained since the device-mounted 
surface of the printed board is covered by the box- 
shaped member. 

DISCLOSURE OF THE INVENTION 

[0005] The shielding structure described above can 
ideally restrain electromagnetic radiation to the exterior 
of the electromagnetic equipment. However, in actually, 
there is a case where restraining effect for electromag- 
netic radiation is not exerted satisfactorily. In other 
words, product-to-product variations in perfonnance of 
electromagnetic radiation are found. According to the 
analysis carried out by the inventor of the present inven- 
tion, it was found that such variations are caused by in- 
sufficient contact between the contact surface of the 
box-shaped member and the ground pattern. In other 
words, there may be a warp or waviness in the printed 
board, thereby generating projections and depressions 
on the ground pattern. Since the contact face of the box- 
shaped member cannot follow such a warp or waviness, 



a gap is created between the contact face and the 
ground pattem. through which electromagnetic wave 
may be radiated. Consequently, sufficient shielding is 
not pertomned. 

5 [0006] It is possible to stop up the gap between the 
contact surface of the box shaped member and the 
ground pattem by means of soldering, whereby the gap 
may be closed almost completely. As a consequent, 
product-to-product variations in shielding perfonnance 

10 may be prevented. 

[0007] However, in this method, it is necessary to sol- 
der all around the circumference of the printed board. 
Therefore, "soldering" step is added to the manufactur- 
ing process. The added soldering step has a problem in 

15 that it takes time to cany out. Therefore, it is not practical 
to stop up the gap by soldering, except for special costly 
products. Therefore, this method Is not generally em- 
ployed. 

[0008] Accordingly, the first object of the present in- 

20 vention is to provide a shielding plate that does not re- 
quire special mounting step, is easy to mount, and can 
prevent radiation of electromagnetic wave independent- 
ly of the state of the object to which it is mounted. 
[0009] The second object of the present invention is 

25 to provide a shielding structure exhibiting a smaller 
range of product-to-product variations in shielding per- 
formance by employing the shielding plate, and an en- 
tertainment system that can prevent radiation of elec- 
tromagnetic wave by such a shielding stmcture. 

30 [0010] An electromagnetic shielding plate achieving 
the first object of the invention is an electromagnetic 
shielding plate for shielding electromagnetic wave by 
covering at least a part of an object comprising; a cov- 
ering plate formed of a conductive plate, and a plurality 

35 of connecting strips provided along the edge of the cov- 
ering plate, wherein the connecting strip is bent so that 
the tip portion thereof projects from the surface of the 
covering plate. 

[001 1 ] The electromagnetic shielding plate for achiev- 

40 ing the second object of the invention comprises an ob- 
ject on which a circuit element is mounted, an electro- 
magnet shielding plate for shielding electromagnetic ra- 
diation by covering at least a part of the object, the object 
including a band-shaped ground pattem surrounding an 

45 area on which electromagnetic shielding is to be provid- 
ed on a surface where the circuit element Is mounted, 
the electromagnetic shielding plate including a covering 
plate fomied of a conductive plate and a plurality of con- 
necting strips provided along the edge of the covering 

50 plate, the connecting strip being bent so that the tip por- 
tion thereof projects from the surface of the covering 
plate, wherein the electromagnetic shielding plate and 
the object is kept in a positional relationship wherein the 
tips of the connecting strip are brought into press contact 

55 with the ground pattern. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] 

Fig. 1 is a top view of an electromagnetic shielding 
plate according to the first embodiment of the 

present invention; 

Figs. 2 are side views of the electromagnetic shield- 
ing plate according to the first embodiment of the 
present invention; 

Fig. 3 Is an explanatory drawing illustrating the po- 
sitional relationship between the electromagnetic 
shielding plate and a printed board according to the 
first embodiment of the present invention; 
Figs. 4 are enlarged views showing a portion where 
the leg portion of the electromagnetic shielding 
plate and a ground pattern on a printed board are 
in contact with respect to each other according to 
■ the first embodiment of the present invention; 
Fig. 5 is an explanatory drawing illustrating the po- 
sitional relationship between an electromagnet 
shielding plate and a printed board according to the 
second embodiment of the present invention; 
Figs. 6 are enlarged views showing a portion where 
the leg portion of the electromagnetic shielding 
plate and a ground pattem of a printed board are in 
contact with respect to each other according to the 
second embodiment of the present invention; and 
Fig. 7 is a sectional view of an entertainment system 
having an electromagnetic shielding plate accord- 
ing to the present Invention. 

BEST MODE FOR CRARRING OUT THE INVENTION 

[0013] Referring to the drawings, preferred embodi- 
ments of the present invention will now be described. In 
the following embodiments, an entertainment system 
that can be used for playing games, image reproduction, 
sound reproduction, and communication is taken as an 
example. A shielding plate and a shielding structure of 
the present invention are not limited to the entertainment 
system, but they are applicable to any other electronic 
equipment. However, it is generally prefen-ed that enter- 
tainment system is provided at a relatively low cost. 
Therefore, the shielding structure of the present inven- 
tion is effective when It is applied to the entertainment 
system. 

[0014] The shielding structure according to the em- 
bodiment comprises : as shown in Fig, 3, a printed board 
200 to which the shielding is applied, and an electro- 
magnetic shielding plate 100 (hereinafter referred to as 
"shielding plate") for covering the mounting surface 
thereof. In the example shown in Fig. 3, the state where 
the shielding plate ICQ is mounted to one surface of the 
printed board 200. This invention is not limited to this 
type of application. For example, the shielding plates 
1 00 may be mounted on both the surfaces of the printed 
plate 200; or the shielding plate 100 may be mounted 



on a part of the printed board 200. 
[0015] As shown in Fig. 3, one of the surfaces of the 
printed board 200 is provided with a ground pattem 201 
in the shape of a frame. The ground pattem 201 may be 

5 mounted when providing wiring, which is not shown, on 
the printed board 200. In this embodiment, the ground 
pattern 201 is fomned of copper, and provided along the 
circumference of the printed board 200. With this, radi- 
ation of electromagnetic wave may be retained in the 

10 area ail around the printed board 200. In this embodi- 
ment, a part of the ground pattem 201 , namely a portion 
corresponding to the four comers of the printed board 
200 and midway along the length thereof, are provided 
with widened areas 203 respectively. 

15 [0016] The printed board 200 is provided with through 
holes 202 for fixing the shielding plate at a plurality of 
locations. More specifically, the widened area 203 of the 
ground pattem 201 described above are provided with 
through holes 202 respectively. Fixing bolts are passed 

20 through these through holes 202 and fixed by nuts. It is 
also possible to cut threads on the inner surfaces of 
these through holes for engaging bolt with these 
threads. 

[0017] Referring now to Fig. 1 and Fig. 2, there are 

25 shown a shielding plate 100 constituting the shielding 
structure described above. Fig. 1 is a front view of the 
shielding plate 1 00, and Fig. 2 (a) is a side view showing 
a part of the shielding plate 100. 
[0018] The shielding plate 1 00 is formed of a conduc- 

30 tive material having elasticity. The shielding plate 1 00 
comprises a plate portion 101 , a connecting strip 104, 
and a supporting portion 105. The connecting strips 104 
are provided at a plurality of locations along the edge of 
the plate portion 101. The connecting strip 104 is bent 

35 so that the tip portion thereof projects from the plate por- 
tion 101. In other words, this shielding plate 100 is 
fomned in a box shape comprising a plate portion 101 
and a side surface portion provided around the plate 
portion 101. The shielding plate 100 is provided with 

^0 notches 108 extending from the edges of the side sur- 
face portion to a part of the plate portion 1 01 at a plurality 
of locations along the edges of the side surface portion. 
The connecting strips 1 04 are formed by these notches 
108. These notches 108 reach a part of the edge of the 

45 plate portion 101. whereby each connecting strip 104 
can be displaced independently. 
[0019] The connecting strips 104 are brought into 
contact with the printed board 200 at its tip portions 1 04a 
as described later. The supporting portions 105 extend 

50 from the edge of the plate portion 101 in the same di- 
rection as the connecting strips 1 04. The supporting por- 
tion 105 includes a foot portion 106 on its tip portion. 
The foot portion 106 is composed of a plate that is al- 
most in parallel with the plate portion 101 . The foot por- 

55 tion 1 06 comprises a through hole 1 07. 

[0020] In addition, the plate portion 101 comprises a 
cabinet fixing portion 110 for placing the cabinet on the 
shielding plate 100 and fixing the cabinet thereto. 
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[0021 ] Fig. 2(b) is Rn enlarged side view showing the 
shielding plate 1 00. Now. assuming that there are an 
imaginary plane A in which the tip portions 104a of the 
connecting strips 104 are aligned and an Imaginary 
plane B in which the tip of the supporting portions 105 
are aligned. The positional relationship between the inv 
aginary plane A and B is, as clearly be seen from the 
figure, the imaginary plane A is located a little outside 
of the Imaginary plane B with respect to the plate portion 
1 01 . In other words, the projecting length of the connect- 
ing strip 1 04 measured to the tip thereof from the plate 
portion 101 is larger than that of the supporting portion 
105 from the plate portion 101 , 
[0022] When constructing the shielding structure 
shown in Fig. 3, the imaginary plane B is located in the 
same plane as the surface of the printed board 200. 
Since the Imaginary plane A is located outside of the 
imaginary plane B, the tip portion 1 04a of the connecting 
strip 1 04 is brought into contact with the ground pattern 
201 without fail. The state of contact at this time is shown 
in Fig. 4. 

[0023] The contact pieces 104 are displaceable inde- 
pendently and exhibit elasticity. The elasticity ensures 
that the tip portions 104a and the ground pattern 201 
are brought into press contact with respect to each oth- 
er. For example, when the ground pattern 201 has pro- 
jections and depressions, the respective connecting 
pieces 104 are displaced along the projections and de- 
pressions of the ground pattern 201 , whereby it ensures 
that the tip portions 104a are brought into contact with 
the ground pattern 201 respectively. 
[0024] Fig. 4(b) shows the state where the connecting 
strips 1 04 are brought into press contact with the ground 
pattern 201 . The elasticity of the connecting strips 104 
ensures that the tip 104a of the connecting strips 104 
slightly open outward so as to exhibit warped shapes. 
There may be flux in the shape of thin film left on the 
gmund pattern 201 . In such a case, the flux should be 
scrubbed away before connecting them electrically. 
However, as described above, when the shielding plate 
1 00 of the present invention is fixed to the printed board 
200, the connecting strips 104 open outward, thus 
scrubbing residual flux away accordingly. It ensures tfie 
electrical connection between the shielding plate 100 
and the printed board 200. Therefore, it is not necessary 
to remove the flux away in advance before the shielding 
plate 1 00 of the present invention is fixed onto the print- 
ed board 200. In other words, contact between the con- 
necting strips 104 and the ground pattem 201 Is ensured 
without removing flux in advance. 
[0025] When the cabinet, which is not shown, is 
placed on a cabinet-fixing portion 110, the shielding 
plate 100 is applied with a load, which further ensures 
contact between the connecting strips 104 and the 
ground pattern. 

[0026] As described thus far, since the respective 
connecting strips 104 are ensured to be in contact with 
the ground pattern 201 , a high shielding effect can be 



obtained. 

[0027] Fig. 5 and Fig. 6 show a second embodiment 
of a shielding structure of the present invention. The 
shielding structure according to the present embodi- 

5 ment comprises, as shown in Fig. 5 and Fig. 6, printed 
boards 200, 250 (the printed board 250 Is not shown in 
Rg. 5), and a shielding plate 300. In the example shown 
in Fig. 5 and Fig. 6, the state where the shielding plate 
is mounted between two printed boards is shown. 

10 [0028] The shielding plate 300 according to the 
present embodiment is fonned of a conductive material 
having resiliency, as is the shielding plate 1 00 of the first 
embodiment. The shielding plate 300 comprises a plate 
portion 301 . connecting strips 302, 303, and supporting 

15 portions 311, 312. The connecting strips 302. 303 are 
provided at a plurality of locations along the edge of the 
plate portion 301 , as in the case of the first embodiment. 
The plurality of connecting strips comprises the first con- 
necting strips 301 and the second connecting strips 303. 

20 In other words, the tips of the first connecting strips 302 
are bent toward one surface of the plate portion 301 . 
The tips of the second connecting strips 303 are bent 
toward another surface of the plate portion 301 . 
[0029] The supporting portions 311,312 are also pro- 

25 vided with the first supporting portion 311 and the sec- 
ond supporting portion 31 2. On the tips of the respective 
supporting portions 31 1 , 31 2, as in the first embodiment, 
there are provided foot portions 313, 314. The foot por- 
tions 313, 314 are provided with the through holes 315. 

30 31 6. The shielding plate 300 is fixed to the lower printed 
board 200 In the figure via the through hole 315, and to 
the upper printed board 250 in the figure via the through 
hole 316. 

[0030] As in the first embodiment, the imaginary plane 

35 in which the tips of the connecting strips 305, 307 are 
aligned is located outside of the imaginary plane in 
which the tips of the supporting portions 311 and 312 
are aligned. Therefore, when the printed boards 200 and 
250 are fixed on and under the shielding plate 300, the 

40 first connecting strips 302 are brought into press contact 
with the ground pattern 201 of the lower printed board 
200. and the second connecting strips 303 are brought 
into press contact with the ground pattern 251 of the up- 
per printed board 250 respectively. Fig. 6 shows how it 

^5 looks in such a state. 

[0031] Since the shielding plate 300 serves to en- 
hance the shielding effect than in the conventional case, 
even when two printed boards 200 and 250 are dis- 
posed one on another, electromagnetic induction gen- 

50 erated between the two printed boards 200 and 250 may 
be prevented. 

[0032] In this embodiment, each connecting strip is 
bent between its proximal end 304 and its distal end, so 
as to be L-shape in cross section. The overhanging 
55 length C from the proximal end 304 of the first connect- 
ing strip 302 to the bent position 305 may be set to be 
a different length from the overiianging length D from 
the proximal end 304 of the second connecting strip 303 
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to the bent position 305. For example, there is a case 
where it is preferable to displace the upper printed board 
200 from the lower printed board 250 to an extent for 
the convenience of arrangement of substrate. In such a 
case, the upper printed board 250 may be displaced s 
from the lower printed board 200 toward the farther side 
of the drawing by an^nging the strips in such a manner 
that the overhanging length C of the first connecting strip 
302 on the nearer side of Fig. 5 is shorter than the over- 
hanging length D of the second connecting strips 303 io 
on the nearer side, and the overhanging length C of the 
first connecting strip 302 on the farther side of the draw- 
ing is longer than the overhanging length D of the sec- 
ond connecting strip 303 on the farther side. 
[0033] In the two embodiments described thus far, 
though the shielding plate Is fixed onto the printed board 
by providing through holes onto the shielding plate and 
the printed board and securing them by a screw, the fix- 
ing method is not limited to this. For example, the tip of 
the supporting portion may be provided with a locking 20 
portion for engaging with the printed board to secure 
them together or they may be secured by clips or the 
like. It is also possible to secure them by eliminating the 
supporting portion from the shielding plate but providing 
it with through holes only, and providing the printed ^5 
board with supporting portions, so that they are secured 
together Alternatively, it is possible to provide the 
shielding plate and the printed board with through holes, 
and secure them together by means of a member having 
an internal thread. 30 
[0034] An entertainment system employing a shield- 
ing structure will be explained referring to a figure as the 
third embodiment of the present invention. In this enrv 
bodiment, a structure having a shielding plate on a part 
of a surface of the printed board will be shown as an 35 
example. 

[0035] The entertainment system 500 shown in Fig. 7 
comprises at least an enclosure 505, a main control cir- 
cuit substrate 51 0, a shielding plate 1 00, a pipe-shaped 
heat sink 530, a rectangular heat sink 540, a switch inlet 40 
unit 550, an electric power supply unit 560, and a mem- 
ory card inserting portion 570. The main control circuit 
substrate 51 0 is provided with a circuit element including 
a central processing unit 511 mounted thereon. In this 
entertainment system 500, the main control circuit sub- 45 
strate 510 that generates the electronic wave most and 
the shielding plate 100 constitute theshielding structure. 
[0036] A plate portion 121 of the shielding plate 1 00 
is provided with a through hole 122, through which the 
rectangular heat sink 540 is inserted. The rectangular so 
heat sink 540 constitutes a heat discharging mechanism 
with the pipe type heat sink 530 to prevent overheating 
of the central processing unit 511 in the main control cir- 
cuit substrate 510. 

[0037] The shielding plate 100 is connected to the 55 
main control circuit substrate 510 with the connecting 
strips 104 in press contact with the ground pattern to 
shield electromagnetic waves generated by the main 




953 A1 8 

control circuit substrate 510. 

[0038] According to the present invention, there is 
provided the shielding plate that can be mounted easily 
without adding any special mounting steps, and can pre- 
vent electromagnetic radiation independently of the 
state of the object to which the shielding plate is mount- 
ed. 

[0039] In addition, according to the present invention, 
there is provided a shielding structure having a smaller 
range of product-to product variations In shielding per- 
fonmance. and an entertainment system that can pre- 
vent the electromagnetic waves from being radiated by 
the use of such a shielding structure. 



Claims 

1. An electromagnetic shielding plate for shielding 
electromagnetic radiation by covering at least a part 
of the object comprising: 

a covering plate formed of a conductive plate; 
and 

a plurality of connecting strips provided along 
the edge of said covering plate; 
wherein each of the connecting strips is bent 
so that the tip portion thereof projects from a 
surface of the covering plate. 

2. An electromagnetic shielding plate according to 
Claim 1 , further comprising a supporting portion for 
establishing a space between said electromagnetic 
shielding plate and said object. 

3. An electromagnetic shielding plate according to 
Claim 1 , wherein said plurality of connecting strips 
includes a first group of connecting strips, the tips 
of which are bent toward one surface of said cover- 
ing plate, and a second group of connecting strips, 
the tips of which are bent toward another surface of 
said covering plate. 

4. An electromagnetic shielding plate according to 
Claim 3, further comprising a supporting portion for 
establishing a space between said electromagnetic 
shielding plate and said object. 

5. An electromagnetic shielding plate according to any 
one of Claim 2 or 4, wherein said supporting portion 
comprises a connecting portion for connecting said 
electromagnetic shielding plate with said object. 

6. An electromagnetic shielding plate according to any 
one of Claims 2, 4 or 5, wherein said connecting 
strips projecting from said covering plate are higher 
than said supporting portion. 

7. An electromagnetic shielding plate according to any 
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one of Claims 1 to 6. wherein said covering plate 
and said connecting strip are integrally fomried. 

8. An electromagnetic shielding plate for shielding 
electromagnetic radiation by covering at least a part 
of the object comprising: 

a box-shaped structure having a plate portion 
and a side surface portion provided around said 
plate portion; 

wherein notches extending from the edge of 
said side surface portion to a part of said plate 
portion are provided at a plurality of locations 
along the edge of said side surface portion. 

9. An electromagnetic shielding plate according to 
Claim 8. wherein said side surface portion is divided 
into portions by said notches, and said respective 
portions are supported by the plate portion with the 
respective tips being displaceable. 

10. An electromagnetic shielding structure comprising: 

an object including a circuit element mounted 

thereon; 

and 

an electromagnetic shielding plate for shielding 
electromagnetic radiation by covering at least 
a part of said object; 

said object comprising a band-shaped ground 
pattern surrounding an area on which electro- 
magnetic shielding is to be provided on a sur* 
face where said circuit element is mounted; 
said electromagnetic shielding plates compris- 
ing a covering plate fonmed of a conductive 
plate and a plurality of connecting strips provid- 
ed along the edge of said covering plate; 
wherein said connecting strips are bent in such 
a manner that the chip portions thereof project 
from the surface of said covering plate; and 
said electromagnetic shielding plate and said 
object are kept in a positional relationship 
wherein the tips of said connecting strips are in 
press contact with said ground pattern. 

11. An electromagnetic shielding stmcture according to 
Claim 10, further comprising a supporting portion 
for establishing a space between said electromag- 
netic shielding plate and said object. 



ptate is higher than said supporting portion in a state 
where said electromagnetic shielding plate is posi- 
tioned away from said object. 

5 14. An entertainment system comprising: 

a main control circuit substrate including a cir- 
cuit element mounted thereon; 
an electromagnetic shielding plate for shielding 

10 electromagnetic radiation by covering at least 

a part of said main control circuit substrate; and 
an electric power supply unit; 
said main control circuit substrate comprising a 
band-shaped ground pattern enclosing an area 

15 on which electromagnetic shielding is to be pro- 

vided on a surface where said circuit element 
is mounted; 

said electromagnetic shielding plate compris- 
ing a covering plate formed of a conductive 
20 plate and a plurality of connecting strips provid- 

ed along the edge of said covering plate; 
said connecting strips are bent in such a man- 
ner that the tip portions thereof project from the 
surface of said covering plate; and 
25 said electromagnetic shielding plate and said 

object are kept in a positional relationship 
wherein the tips of said connecting strips are in 
press contact with said ground pattern. 

30 15. An entertainment system according to Claim 14, 
further comprising a supporting portion for estab- 
lishing a space between said electromagnetic 
shielding plate and said main control circuit sub- 
strate, wherein said electromagnetic shielding plate 

35 and said main control circuit substrate are secured 
via said supporting portion. 

16. An entertainment system according to Claim 15. 
wherein the tips of said connecting strips projecting 
40 from said covering plate is higher than said support- 
ing portion in a state where said electromagnetic 
shielding plate is positioned away from said main 
control circuit substrate. 

45 



20 



12. An electromagnetic shielding structure according to 
claim 1 1 , wherein said supporting portion comprises 
a connecting portion for connecting said electro- 
magnetic shielding plate with said object. 

13. An electromagnetic shielding structure according to 
any one of Claim 11 or 12, wherein the tips of said 
connecting strips projecting from said covering 
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